Contact hypersensitivity reactions to dinitrofluorobenzene mediated by monoclonal IgE anti-DNP antibodies.
Several studies have suggested a possible role for IgE antibodies in the pathogenesis of cutaneous hypersensitivity reactions that reach maximum intensity 24 to 48 hr after antigen challenge. The recent availability of murine monoclonal IgE anti-hapten antibodies has made possible the direct examination of the range of cutaneous inflammatory reactions that can be mediated by such antibodies. We have examined the effects of passively sensitizing BALB/c mice with monoclonal IgE anti-dinitrophenyl (DNP) antibody 48 hr before antigen challenge. Inflammatory responses were assessed by measuring ear swelling in mice challenged on the ears with the reactive hapten 2,4-dinitrofluorobenzene (DNFB). Compared with unsensitized controls, the ears of mice passively sensitized with IgE anti-DNP displayed a biphasic pattern of ear swelling after DNFB challenge. An early, transient response (present within 15 to 30 min of challenge and returning to control levels within 4 to 9 hr) was followed by a second, more persistent increase in ear swelling that peaked 24 to 48 hr after challenge. This biphasic pattern of ear swelling seen in IgE-sensitized mice was temporally indistinguishable from that observed in mice conventionally sensitized for allergic contact dermatitis reactions by epicutaneous application of DNFB 5 days before DNFB ear challenge. Antigen specificity of the IgE-mediated contact hypersensitivity reactions was demonstrated by the failure of mice passively sensitized with IgE anti-DNP to display early or delayed ear swelling greater than unsensitized controls when challenged with either of two noncross-reacting haptens, fluorescein isothiocyanate or oxazolone. Mice passively sensitized with a monoclonal IgA anti-DNP antibody (MOPC 315) 48 hr before DNFB challenge failed to display early or delayed ear swelling greater than unsensitized controls. Heat inactivation of the IgE anti-DNP ascitic fluid at 56 degrees C for 30 min completely abolished its capacity to passively sensitize mice for contact hypersensitivity reactions after DNFB challenge. These results document the existence of an antigen-specific, IgE-mediated, delayed-in-time cutaneous hypersensitivity response that can be elicited by epicutaneous challenge (contract) with a reactive hapten.